Indirubin derivatives alter DNA binding activity of the transcription factor NF-Y and inhibit MDR1 gene promoter.
Indirubin derivatives exert antitumor activity. However, their effects on the expression of multidrug resistance gene 1 (MDR1) have not been investigated. Here we found three derivatives that inhibit the MDR1 gene promoter. To investigate the effects of indirubins on the DNA binding of NF-Y, a major MDR1 gene transcription factor that recognizes an inverted CCAAT element in the promoter, gel mobility shift assay was performed using the element as a probe with nuclear extracts from NG108-15, MCF7, HepG2, C2C12, and SK-N-SH cells. Among 17 compounds, 5-methoxyindirubin inhibited the DNA binding of NF-Y significantly, whereas indirubin-3'-oxime and 7-methoxyindirubin 3'-oxime increased the binding considerably. After evaluating a suitable concentration of each compound for transcription analysis using living tumor cells, we performed a reporter gene assay using a reporter DNA plasmid containing EGFP cDNA fused to the MDR1 gene promoter region. Indirubin-3'-oxime exerted a significant inhibitory effect on the MDR1 promoter activity in MCF7 and HepG2 cells, and 5-methoxyindirubin inhibited the activity only in MCF7 cells; 7-methoxyindirubin 3'-oxime suppressed the activity in all of the cell lines. We further confirmed that the compounds reduced endogenous MDR1 transcription without any inhibitory effect on NF-Y expression. Moreover, each compound increased the doxorubicin sensitivity of MCF7 cells. These results indicate that each indirubin derivative acts on the DNA binding of NF-Y and represses the MDR1 gene promoter with tumor cell-type specificity.